Transport of amino acid-based prodrugs by the Na+- and Cl(-) -coupled amino acid transporter ATB0,+ and expression of the transporter in tissues amenable for drug delivery.
We evaluated the potential of the Na(+)- and Cl(-)-coupled amino acid transporter ATB(0,+) as a delivery system for amino acid-based prodrugs. Immunofluorescence analysis indicated that ATB(0,+) is expressed abundantly on the luminal surface of cells lining the lumen of the large intestine and the airways of the lung and in various ocular tissues, including the conjunctival epithelium, the tissues easily amenable for drug delivery. We screened a variety of beta-carboxyl derivatives of aspartate and gamma-carboxyl derivatives of glutamate as potential substrates for this transporter using heterologous expression systems. In mammalian cells expressing the cloned ATB(0,+), several of the aspartate and glutamate derivatives inhibited glycine transport via ATB(0,+). Direct evidence for ATB(0,+)-mediated transport of these derivatives was obtained in Xenopus laevis oocytes using electrophysiological methods. Exposure of oocytes, which express ATB(0,+) heterologously, to aspartate beta-benzyl ester as a model derivative induced inward currents in a Na(+)- and Cl(-)-dependent manner with a Na(+)/Cl(-)/aspartate beta-benzyl ester stoichiometry of 2:1:1. ATB(0,+) transported not only the beta-carboxyl derivatives of aspartate and the gamma-carboxyl derivatives of glutamate but also valacyclovir, which is an alpha-carboxyl ester of acyclovir with valine. The transport of valacyclovir via ATB(0,+) was demonstrable in both heterologous expression systems. This process was dependent on Na(+) and Cl(-). The ability of ATB(0,+) to transport valacyclovir was comparable with that of the peptide transporter PEPT1. These findings suggest that ATB(0,+) has significant potential as a delivery system for amino acid-based drugs and prodrugs.